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(57)Abstract 

PROBLEM TO BE SOLVED: To prevent floating of a pad 
and deflection of a table in a stage mechanism which 
uses a slide guide and to prevent a feed screw and a 



feed nut from being deflected by the wear of the pad. 
SOLUTION: A moving table is brought into sliding 
contact with a horizontal guide face on one side at two 
positions and into another horizontal guide face on the 
other at one position and is brought into sliding contact 
at two positions with a vertical guide face which is in 
proximity to the horizontal guide face with which the 
table makes contact at the one position. The feed nut is 
coupled to the moving table via a horizontal 
displacement dissipation mechanism. 
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* NOTICES ♦ 

Japan Patent Office is not responsibi for any 
damages caused by the use f this trans I at! n. 

1 This document has been translated by connputer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In a sample stage which carries out sliding contact to a horizontal plane on this base 
with three pads with which were equipped with the base and a trolley table and this trolley table 
equipped this trolley table It is arranged so that 2 [ A ] of these pads, i.e., a pad, and a pad B 
may be located in parallel to the migration direction of this trolley table. A perpendicular slipping 
slideway fixed to this base is prepared in a location close to remaining one [ C ], i.e., pad, of this 
pad. A sample stage characterized by this trolley table carrying out sliding contact to this 
perpendicular slipping slideway with two another pads D with which this trolley table was 
equipped, i.e., a pad, and a pad E. 

[Claim 2] In a sample stage which was equipped with the base and a trolley table, was equipped 
with two level slipping slideways A, i.e., a level slipping slideway, and a level slipping slideway B 
on this base, and equipped a location close to this level slipping slideway A with a perpendicular 
slipping slideway This trolley table carries out sliding contact to this level slipping slideway B 
with two pads A and B fixed to (1) this trolley table. (2) A sample stage characterized by what 
sliding contact is carried out to this level slipping slideway A with one pad C fixed to this trolley 
table, and is done to this perpendicular slipping slideway for sliding contact with two pads D and 
E fixed to (3) this trolley table. 

[Claim 3] A sample stage characterized by arranging (1) this pad D, (2) pad C, and (3) pad E in 
order of this publication about the migration direction of this trolley table on above-mentioned 
claim 1 or a sample stage according to claim 2. 

[Claim 4] A sample stage characterized by a delivery nut being concluded by trolley table 
through a strike slip absorber style on above-mentioned claim 1 and a sample stage according to 
claim 2 or 3. 

[Claim 5] An X-Y stage characterized by equipping a lower sample stage with the feature of 
above-mentioned claim 1 , claim 2, claim 3, or claim 4 in an X-Y stage which accumulated a 
sample stage of two shaft [ one ] and united a trolley table of a lower sample stage with the 
upper base. 



[Translation done.] 
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DETAILED DESCFaPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which Invention belongs] This invention is concerned with the sample 
stage for electron microscopes, and relates to the sample stage for electron microscopes for 
inspection observation especially in the semiconductor device manufacture field. 
[0002] 

[Description of the Prior Art] It rolls in the guidance device of the sample stage for electron 
microscopes conventionally, and the guidance device is used for it. Since there is a trouble of 
rolling, and a guidance device having the low rigidity of the sliding direction at the time of a halt, 
and being easy to produce micro vibration, use of the slipping guidance device in which solid- 
state slipping was used has come [ however, ] to be proposed in recent years using low 
coefficient-of-friction materials, such as a fluororesin. As an example of the stage using this kind 
of device, the thing of a publication etc. is in JP,7-27195,A. 

[0003] In the device structure which restrains vertical migration, the method of going direct with 
the table migration direction according to the slipping guidance device in_which solid-state 
slipping was used for JP,7-27195,A on 1 shaft stage in the thing of a publication of maintaining a 
high migration precision also to level and aging by wear of a slipping pad etc. is indicate by 
adopting the device force on a slideway by means of a spring, supporting some slipping pads 
according to a hinge device. 
[0004] 

[Problem(s) to be Solved by the Invention] In recent years, many electron microscopes for 
inspection / obsen/ation use are used in the manufacture field of a semiconductor device. The 
electron microscope used for these uses needs to be equipped with a large-sized sample stage 
with the movable range exceeding the diameter of a wafer at least so that it can observe without 
cutting a silicon wafer 

[0005] However, since machine resonance frequency falls, a sample stage large-sized in this way 
has the problem of becoming easy to gather the vibration from the outside. That effect will 
become serious, if a semiconductor production line has the high level of vibration of about 50- 
200Hz produced from air-conditioning since it is generally clean room environment and the 
above-mentioned machine resonance frequency falls even to this field. 

[0006] In order to improve machine resonance frequency, the improvement in guidance rigidity 
by adoption of the guidance device using solid-state slipping is effective, but by one side, when 
the rigid height, therefore the process tolerance of a slideway are low and solid-state slipping 
guidance has bad flatness, it has the defect of distortion of a trolley table arising, or producing a 
detached building of a slipping pad and being easy to cause the fall of migration precision, by 
imitating it. 

[0007] Although it is effective in a hit of a slipping pad being secured by the method indicated by 
JP,7-27195,A even if the installation parallelism of a slipping rail is bad since one side of the 
group of a slipping pad which performs horizontal constraint is made movable according to the 
hinge device On the other hand, if the flatness on the upper surface of a slipping rail is bad, one 
of the pads comes floating, or since it is restraining perpendiculariy with four pads, when the 
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forcing force is strong, the problem that a table will be distorted will be produced. 
[0008] Moreover, in addition to this, by solid-state slipping guidance, there is a defect of the 
restricted location of a table changing gradually in the long run, consequently the force with a 
feed screw or a delivery nut impossible for being added, or being easy to produce distortion by 
wear of the slipping pad accompanying a slide. 

[0009] By the method indicated by JP,7-27195,A, by wear of a slipping pad, the height of the 
table to a rail falls gradually, and the phenomenon which a table approaches the rail side of the 
opposite side as having formed the hinge, and goes arises, and there is a problem that the 
bending force with a feed screw impossible for as this result is added. 

[001 0] Solving these troubles and using a solid-state slipping guidance device strong against 
micro vibration, the purpose of this invention has neither the relief of a pad, nor the distortion of 
a table, and is to realize structure of the sample stage which can prevent distortion of the feed 
screw accompanying slipping pad wear, or a delivery nut. 
[0011] 

[Means for Solving the Problem] A sample stage is constituted so that a perpendicular slipping 
slideway may be prepared in a location which approached one of the remainder of a pad while 
arranging so that two of pads might be located in parallel to the migration direction of a trolley 
table in a stage configuration as for which a trolley table carries out sliding contact to a 
horizontal plane on the base with three pads in this invention and sliding contact may be carried 
out to a perpendicular slipping slideway with two pads with an another trolley table. 
[001 2] Moreover, a sample stage is constituted as sliding contact carried out in a perpendicular 
slipping slideway prepared in a location which a trolley table carried out sliding contact to level 
slipping slideway of one of the two with two pads in a stage configuration equipped with a two 
level slipping slideway on the base in this invention, has already carried out sliding contact to 
level slipping slideway of one of the two with one pad, and approached the latter level slipping 
slideway, and a trolley table with two pads. 

[0013] Moreover, in this invention, it considers as a configuration which prepared a strike slip 
absorber style between a delivery nut and a trolley table in the above-mentioned sample stage 
configuration. 

[0014] Generally, on a sample stage using a slipping guidance device, a pad which restrains 
vertical displacement is prepared in four places. The reason is for a flash portion to an outside of 
three square shapes which make the amount of overhangs of a trolley table, i.e., three restraining 
points, top-most vertices to constraint being only three places to become large, and to become 
easy to produce micro vibration by deflection of the thickness direction of a sample table. 
[0015] For this reason, although it restrains perpendicularly by four points, if flatness of a level 
slideway is bad, it will usually be easy for superfluous constraint to restrain a member by four 
points as known well, and to produce distortion of a relief or a sample table, in order to avoid 
this, it usually comes out to take high process tolerance and installation precision of a level 
slideway, but even if it performs it, in case the base is attached in another foundation, a 
phenomenon in which distortion arises at the base since profile irregularity of a foundation is 
bad, flatness of a level slideway deteriorates, and per field of a pad deteriorates as a result etc. 
tends to happen — it comes out. 

[0016] In this invention, a trolley table 2 considers as structure perpendicularly restrained to the 
level sliding surface A1 1 and the level sliding surface B12 in three places, a pad A21, a pad 822, 
and a pad C23, and structure where a trolley table 2 contacts the perpendicular sliding surface 
1 3 is further used with a pad D24 and a pad E25 as it is shown in drawing 1 , in order to solve 
this problem. 

[0017] Since slipping is possible, in the migration condition, it is in an always stable condition by 
constraint of a perpendicular direction according [ a trolley table 2 ] only to three points, a pad 
A21, a pad 822, and a pad C23, according [ a pad D24 and a pad E25 ] to a perpendicular 
direction. For this reason, even if flatness of the level sliding surface A1 1 and the level sliding 
surface 812 is bad, distortion of a table or a relief of a pad by superfluous constraint will not 
arise. 

[0018] On the other hand, in a idle state, since statical friction works to a pad D24 and a pad 
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E25, vibration by deflection of a trolley table 2 is prevented. 

[001 9] Moreover, by solid-state slipping guidance device, by wear of a pad, thickness of a pad 
decreases with prolonged operation and a phenomenon in which a restricted location of a trolley 
table approaches a slideway gradually by this happens. Under the present circumstances, if a 
delivery nut and a sample table are concluded by **, it will be easy to produce a phenomenon in 
which bending force joins a feed screw or a hit of a pad of a sample table worsens according to 
that reaction force at reverse. 

[0020] In this invention, in order to solve this problem, as shown in drawing 5 and drawin g 6 , the 
strike slip absorber style 43 is formed in conclusion portions of the delivery nut 4 and a trolley 
table 2. 

[0021] Only in the direction where a flat spring A51 is perpendicular to a feed screw 3 in a 
horizontal plane, since it can deform, the bond part material B54 is supported movable only in 
this direction to the bond part material A53 fixed to the delivery nut 4. Moreover, the bond part 
material B54 is supported movable only in the direction of a vertical to the bond part material 
C55 by which flat-spring B-52 was fixed to a trolley table 2 only in the direction of a vertical 
since it was able to deform. 

[0022] According to this structure, it is prevented that impossible force requires the delivery nut 
4 for a delivery nut or a feed screw even if it is in a movable condition, and will be concluded by 
trolley table 2 and a restricted location of a trolley table 2 changes about a 2-way perpendicular 
to a feed direction. 
[0023] 

[Embodiment of the Invention] Drawin g 1 is the perspective diagram showing the sample stage 
which is the first example of this invention. The whole sample stage consists of drive / guidance 
devices for moving the base 1 , a trolley table 2. and a trolley table 2. 

[0024] The level slideway All for guiding a trolley table 2 and the level slideway 812 are formed 
in the base 1 , and the perpendicular slideway 1 3 is formed in the location which approached the 
level slideway 812 further. 

[0025] The pad A21 which carries out sliding contact to the level slideway 812 and a pad 822, 
the pad C23 which carries out sliding contact to the level slideway Al 1 , the pad D24 which 
carries out sliding contact to the perpendicular slideway 1 3, and a pad E25 are formed in a 
trolley table 2, and the precompression means A31 and the precompression means 832 for giving 
precompression, i.e., the forcing force, to these pads are further formed in it. 
[0026] Drawing 2 is the cross section of this example, and the perspective diagram in which 
drawing 3 shows the precompression means A31 , and drawing 4 are the perspective diagrams 
showing the precompression means 832. The precompression means A31 and the 
precompression means 832 are equipped with the supporter material 33 and a wheel 34. A wheel 
34 is supported by the supporter material 33 pivotable, and is forced to the base 1 by the effect 
of a flat-spring portion prepared in the supporter material 33. 

[0027] Usually, since the quiescence maximum coefficient of friction of a solid-state slipping pad 
is 0.1 to about 0.2, if the forcing force of two wheels 34 of the precompression means A31 is 
made comparable The quiescence maximum frictional force of the pad D24 by the forcing force 
to the side, and a pad E25 Since it does not become so large that the forcing force to a lower 
part is overcome, a trolley table 2 will be stabilized about a perpendicular direction in the 
location which becomes settled by contact of a pad A21, a pad 822, and a pad C23. 
[0028] The perspective diagram as which drawing 5 regarded the trolley table 2 from the bottom, 
and drawin g 6 are the plans which looked at the trolley table 2 from right under. The delivery nut 
4 is combined with the trolley table 2 through the bond part material A53, the bond part material 
854, the bond part material C55 and the flat spring A51, and the strike slip absorber style 43 
that consists of flat-spring 8-52s. 

[0029] The bond part material C55 and the bond part material 854 which the bond part material 
A53 and the bond part material 854 which were fixed to the delivery nut 4 were combined only in 
the direction perpendicular to a feed screw 3 in the horizontal plane by the flat spring A51 which 
can deform, and were fixed to the trolley table 2 are combined only in the direction of a vertical 
by flat-spring 8-52 which can deform. For this reason, it is possible to combine the delivery nut 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejue 



2004/02/09 



4/4 ^— V 



4 with a trolley table 2 in the movable condition about a 2-way perpendicular to a feed direction. 
[0030] Drawing 7 and drawing 8 are drawings showing the example of another structure of the 
strike slip absorber style 43. In this example, the bond part material A53 fixed to the delivery nut 
4 and the bond part material C55 fixed to the trolley table 2 are combined with both ends by the 
coupling rod 56 which has the biaxial hinge structure of a circular cross section. It is possible to 
combine the delivery nut 4 with a trolley table 2 in the movable condition about a 2-way 
perpendicular to a feed direction like a front example by the elastic deflection of a biaxial hinge. 
[0031] Drawing 9 is the perspective diagram showing the X-Y stage which is another example of 
this invention. The stage of the same structure as the sample stage of one shaft which is a front 
example is accumulated on two steps, and the X-Y stage consists of this examples. Generally 
the X-Y stage of pile structure has the high back, and although weight also becomes large, since 
there is no generating of the micro vibration by the deflection of the X trolley table 41 and the Y 
trolley table 42, in this example, it is possible to design these members thinly. Moreover, since it 
is rare to produce deterioration of a hit of a pad etc. also by the deflection of the base 1 , thin- 
shape-izing of the base is also possible and a lightweight X-Y stage can be realized with a thin 
shape as a whole. 

[0032] Drawing 1 0 is the perspective diagram showing the X-Y stage which is still more nearly 
another example of this invention. In this example, the Y trolley table 42 is driven through a push 
rod 56 in the X-Y stage of pile structure from the delivery device which did not form a feed 
screw in an upper stage, but was prepared outside. Since it corresponds to migration of X trolley 
table, the slide bond part 57 which can be slid has been formed in the direction perpendicular to 
the direction of push. The effect of this example is the same as the above-mentioned example, 
and a lightweight X-Y stage can be realized with a thin shape. 
[0033] 

[Effect of the Invention] According to this invention, using a solid-state slipping guidance device 
strong against micro vibration, there is neither a relief of a pad nor distortion of a table, and 
structure of the sample stage which can prevent distortion of the feed screw accompanying 
slipping pad wear or a delivery nut can be realized. 



[Translation done.] 
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